Pro-inflammatory signaling by Jun-N-terminal kinase in inflammatory bowel disease.
Since Jun-N-terminal kinase participates in intracellular signaling cascades resulting in inflammatory responses, inhibiting this pathway may represent a new treatment for inflammatory bowel disease including ulcerative colitis and Crohn's disease. However, the functional significance of the activation of this kinase in inflammatory bowel disease remains unclear. We investigated whether Jun-N-terminal kinase activation is increased in inflammatory bowel disease and analyzed the effects of SP600125, which decreases inflammatory cytokine synthesis by inhibiting the phosphorylation of this kinase. Phosphorylation of the kinase was examined in affected human colon using an enzyme-linked immunosorbent assay and immunohistochemistry. The effect of SP600125 on cytokine production was examined in cultures of patients' leukocytes and colonic tissue. Finally, rats received injection of SP600125 (30 mg/kg, s.c.) or vehicle twice daily 2 h before the induction of colitis with dextran sulfate sodium. SP600125 effects were determined observationally and histologically. Colonic tissue contained increased phosphorylated kinase in patients with inflammatory bowel disease with expression localized to the nucleus of epithelial and lamina propria mononuclear cells in lesions. Culturing mononuclear cells or colonic tissue with SP600125 down-regulated inflammatory cytokine production. Prophylactic treatment with SP600125 significantly reduced clinical and pathological scores in dextran sulfate sodium-treated rats. This first demonstration of the pathogenetic role of Jun-N-terminal kinase in the development of intestinal inflammation suggests that inhibiting its phosphorylation could benefit patients with inflammatory bowel disease.